UNTIL the publication of a method for the quantitative appraisal of atheroselerosis by Gore and Tejada 1 in 1957, our knowledge of the incidence of these lesions was based on subjective estimations. Subsequently, however, quantitative data from Agra' and Vellore3 4 in India and also from other parts of the world38 ,;--' have been published.
UNTIL the publication of a method for the quantitative appraisal of atheroselerosis by Gore and Tejada 1 in 1957, our knowledge of the incidence of these lesions was based on subjective estimations. Subsequently, however, quantitative data from Agra' and Vellore3 4 in India and also from other parts of the world38 ,;--' have been published.
The food habits differ very much between the north and south of India and the available studies of a South Indian population are those conducted at Vellore, which is a rural small town. It was therefore decided to examine the urban population at Madras city. The mortuary of the Government General Hospital, Madras, is the only place in this city where medicolegal autopsies are carried out. About 600 autopsies are conducted in a year at this mortuary and they provide an amnple source of material. The frequency and severity of atherosclerotic lesions in these bodies form the subject of the present study.
Material and Methods
Specimens were obtained from autopsies at the mortuary; no selection was made based on the cause of death. Each specimen consisted of the heart and the entire aorta with about 8 Gore and Tejada.' The coronary arteries and their branches are considered as one blood vessel, as are the two iliac arteries, for purposes of this study.
When the indices were classified accordinig to age and sex, highly skewed distributions were obtained, particularly in the first few decades. Such skewness, probably due to the stepwise and logarithmic weighting used in the method,' has given rise to artificially high mean values in some groups (see mean recalculated in one case, footnote to table 2). The stepwise niature of the atheroscelerotic index also makes mean values based on a few specimens more unreliable than usual. The values in table 2 should be examined with these observations in mind. Chi-square tests have been made in order to determine the significance of differences.
Results
The sample consists of 263 hearts and 259 aortas, obtained from persons ranging in age from 6 to 94 years. About 63 per cent of the sample were men.
Frequency of Occurrence
Blood vessels with an index value above 0.033 are considered to show significant atherosclerosis and the number of such vessels in each decade gives an idea of the frequency of occurrence of the disease. Table 1 gives the distribution according to age and sex for the aorta and coronary arteries and also the percentage of arteries that are affected. At least two thirds of the aortas are diseased by the second decade and after the fourth decade no aorta is free from involvement. The data also showed that about 35 per cent of the innominate and the common carotid arteries are affected by the second decade and almost all of them by the fifth decade. The coronary arteries are less frequently affected (table 1); about 10 per cent are diseased in the second decade, some are free from lesions even in the sixth and seventh decades, and there is one from a 94-year-old subject that is entirely free from lesions. The frequency in the iliac arteries is very similar to that in the coronary arteries.
ATHEROSCLEROSIS IN MADRAS
It may be pointed out here that the frequencies in both sexes are similar, none of the arteries showing a significant sex difference in any decade.
Extent and Severity of Lesions
The atherosclerotic index is a combined measure of the extent and severity of lesions. The mean and range of indices in the various arteries are given in table 2. The arteries examined here may be arranged in a series, based on the mean indices. The aorta of both sexes is the most heavily diseased, next come the coronary arteries of the men and the iliac arteries of both sexes, then the innominate and the common carotid arteries of both sexes, and finally the coronary arteries of the women.
The mean index of the aorta increases gradually until the fourth decade, after which it increases rapidly. By the fifth decade it is above 10, a value that some aortas show even in the third decade (table 2). The most commonly affected part of the aorta is its posterior wall, especially the zone of origin of the intercostal arteries. The lipid spots and streaks observed in the first few decades occurred mostly in this zone.
Comparison of indices shows some sex differences. The values for the coronary arteries in men and women are significantly different (p<0.05) in the fourth, fifth, and sixth decades. They seem to be different in the other decades as well, but the number of specimens examined in the seventh and later decades is considered inadequate. Thus the mean indices in women lag almost two decades behind those in men. The mean aortic indices in the fifth decade and the mean iliac indices in the fourth decade also appear to be different. There is no sex difference among the mean indices of the innominate and the common carotid arteries, except in three cases which are based on inadequate numbers. Thus, the coronary arteries are the only ones that show a persistently large difference between the mean indices of the two sexes.
Discussion
Conclusions based on autopsy studies, about the incidence of a disease in the population, are subject to bias from various sources." An important factor, relevant to the present sample, may be mentioned here. Destitute persons and those in the lowest socioeconomic level form the great majority of cases on which autopsy is performed here. Our sample, however, is comparable to that from Vellore in this respect. Therefore, it is probably signifiicant that a much greater involvement of the aorta and coronary arteries is evident from the present sample. The mean aortic indices of the Agra and Vellore samples agree, whereas indices obtained in the present study are four to five times those values 2, 3 in the second, third, and fourth decades. The difference is large, about two to three times, even in the later decades. In two decades, the mean values obtained here are even higher than the maximum values found at Agra. The high mean indices obtained in the present study make these data comparable to those recorded in the United States.3 5 Gore et al.,3 after examining material from the United States, British West Indies, India, and Japan, came to the conclusion that aortic and coronary atherosclerosis are relatively mild in India. Their data from India are corroborated by the study from Agra.2 Thus, the impression that atherosclerosis is not severe in India has been gaining ground. The 12 thought that, unlike the data for clinical coronary heart disease, there was no appreciable difference between the sexes in either the frequency or the severity of lesions in the coronary arteries. The frequency of coronary atherosclerosis in the present series does not appear to be different in the sexes, but the severity and extent of the lesions are much greater in the men. Summary A sample of 263 hearts and 259 aortas, ranging in age from 6 to 94 yealrs, has been examined for atherosclerotic lesions. The atherosclerotic index for the aorta and the coronary, iliac, innominate, and common carotid arteries has been computed and the data have been analyzed according to sex and age groups. The arteries may be arranged in the following descending series, beginning with the one most heavily diseased: the aorta in both sexes; the coronary arteries of men; the iliac, innominate, and common carotid arteries of both sexes; the coronary arteries of women. The aorta is also the most frequently affected blood vessel.
The frequency of atherosclerotic involvement of the coronary arteries is the same in both sexes, but the extent and severity of lesions are much greater (two to four times) in men than in women. Consistently large differences between the sexes have been observed only in the coronary arteries.
The mean atherosclerotic indices of the aorta and coronary arteries in men indicate a much greater severity of the disease at Madras than so far reported from any other place in India, the severity being very similar to that reported from the United States.
